Abstract: The substitution of trimethylphosphine for triphenylphosphine in ~5-cyclopentadienyl-bis~triphenylphosphinecobalt(I), 1, to form ~~cyclopentadienyltrimethylphosphinetriphenylphos phinecobalt(I) was studied at -60°C in an NMR spectrometer. 
Results and Discussion
Complex 1 reacts cleanly with trimethylphosphine in toluene-d 8 to form the mi~ed complex 2 and PPh3 (Scheme 1). The reaction is so rapid that it is necessary to cool the reaction 2 vessel to -600 in order to follow the conversion of starting material to products using conventional NMR techniques. A (Fig. 1) , indicating that the reaction is first order in [1] and zero-order in [PMe 3 J. As shown in Fig. 2 and Table 1 , the reaction rate is also strongly inhibited by added triphenylphosphine.
Three classic mechanisms, two associative and one dissociative, are shown in Scheme 1. Mechanism (a) should exhibit bimolecular kinetics under all conditions, and therefore cannot be operating. Mechanism (b) would give a rate law which could, under some conditions, be first order in [1] and zero order in [PMe 3 J. However, if this mechanism were operative, inhibition by PPh 3 could be produced only by buildup of significant quantities of a complex such as C (L = PPh3>. No evidence for this complex was detected during the course of our NMR experimentsB.
The simple dissociative mechanism outlined as path (c) in Scheme 1 gives the rate law shown in eqe (1) . At low fPPh3l this
should reduce to a first order rate law; as addition of PPh 3 increases the importance of the initial term in the denominator, inhibition should set in, as is observed@ The form of the rate decrease·can be modeled easily. Scheme 2 shows the kobs vs. Berkeley)@ Spectra were recorded at -6ooc, the probe being maintained at that temperature by a precooled nitrogen stream.
NMR experiments were carried out as follows: Various amounts of PPhJ-dl5 (see Table 1 with a flame and stored at -l96oc until ready for use. At that time, the tubes were thawed at -7aoc and shaken at that temperature before being dropped into the pre-cooled NMR probe.
Spectra were taken un r computer control until completion of each reaction.
. 
